Over the past decade, there has been a surge of interest in the role of disgust in anxiety problems. Considerable evidence indicates that disgust is likely central to certain specific phobias, particularly spider and bloodÁinjuryÁ injection (BII) phobia (see Special Issue by Olatunji & McKay, 2006, and Teachman, 2000) , and to obsessive-compulsive disorder (OCD; e.g., Tolin, Worhunsky, & Maltby, 2004) . This recent work has built on research characterising the subjective feelings, and physiological and behavioural responses associated with disgust (e.g., Rozin, Haidt, & McCauley, 1993 ). Yet, despite these advances, little is known about the cognitive responses connected with disgust when it becomes implicated in clinical problems. This is somewhat surprising, especially given that cognitive theories have held a dominant position in anxiety psychopathology and treatment (see Wells, 1997) . The goal of the current study was to develop a measure of cognitions associated with disgust and contamination concerns that can be used to evaluate pathological disgust, particularly in phobic responding.
On the one hand, cognitive models of anxiety disorders emphasise that irrational appraisals related to danger, along with selective processing of threatening information, maintain and perhaps cause pathological fear (see Mathews & MacLeod, 2005) . If disgust is implicated in anxiety problems, then it seems likely that there will also be irrational disgust appraisals. Moreover, one of the domains where fear and disgust overlap is in the threat of contamination (see Woody & Teachman, 2000) , which Rachman (2004) argues is driven by maladaptive cognitions.
On the other hand, a challenge to the idea of biased disgust cognitions follows from an intriguing study by Mikulincer and Florian (1997) in which participants were asked to recall a prior disgust-arousing situation and then report their appraisals about the situation. The authors measured primary appraisals tied to threat and challenge and secondary appraisals reflecting responsibility, control, and coping. They then compared endorsement of these appraisals following participants' recall for different types of emotional memories (e.g., disgust vs. guilt). They found that among undergraduate students, appraisals following the disgust memory tended to be endorsed less than these same appraisals following the other emotional memories. Mikulincer and Florian (1997) interpreted these results as evidence that disgust is ''a simple negative emotion, which does not require any particular secondary appraisal component' ' (p. 277) .
While provocative, we are reticent to accept that disgust involves minimal appraisals. This may be true of healthy disgust responses, though we are sceptical given the work by Rozin and others on the normative, yet irrational, beliefs tied to the spread of contagion (termed the ''laws of sympathetic magic''; Rozin & Nemeroff, 1990) . Also, we suspect that disgust appraisals will become more apparent when disgust is implicated in psychopathology. Further, Mikulincer and Florian (1997) used a brief, generic measure of appraisals that was intended to apply to any emotionarousing situation. This leaves open the possibility that cognitions that are specific to disgust will be evident when disgust is aroused.
This study evaluated disgust-specific appraisals and investigated whether these appraisals were elevated in specific phobias that feature disgust reactions (we focused on BII & spider fear, given the substantial evidence 400 TEACHMAN AND SAPORITO that disgust is involved in these phobias). A multi-modal assessment of BII and spider phobic responding was conducted using both BII and spider fearful groups (who served as controls for one another), as well as a nonfearful group. The assessment involved a series of disgust-and fear-relevant provocations. In this way, it was possible to evaluate whether our new measure of disgust cognitions would be related to phobic responding (e.g., avoidance), higher for tasks that elicited disgust versus only fear, and elevated among individuals with specific phobic symptoms. Establishing the reliability and validity of a measure of cognitions associated with disgust is likely critical to understanding how disgust and contamination may contribute to anxiety and other disorders.
METHODS

Participants
Participants were students (N030 Low Fear, 37% female; N030 Spider Fear, 80% female; N029 BII Fear, 72% female) enrolled in psychology courses who were pre-selected based on responses to the Fear Survey Schedule-III (FSS-III; Wolpe & Lang, 1964) and the Anxiety subscale of the Injection Phobia Scale (IPS; Ö st, Hellstrom, & Kaver, 1992) . The fear groups were selected to serve as controls for one another, so participants who were high in spider fear had to score low on the measure of BII fears, and vice versa. Participants who rated their spider fear as 1 or 2 (Low Fear and BII Fear groups), or as a 4 or 5 (Spider Fear group), on a 5-point Likert scale (spider item modified from the FSS-III) were invited to participate. This approach follows comparable recruitment procedures for analogue spider phobic samples from Teachman, Gregg, and Woody (2001) . For the Anxiety subscale of the IPS, participants who scored below 11.1 (Low Fear and Spider Fear groups) or above 43.8 (BII Fear group) were invited to participate, so that the BII Fear group was at or above the phobic mean established in Ö st et al. (1992) and the groups low in BII fear were at least 3 SDs below the phobic mean. In addition, to be classified as low in BII fears, participants had to indicate that they had never fainted or felt dizzy during medical procedures, and had not avoided, delayed, or put off medical procedures because of BII fears. Mean age was 18.9 years (SD01.20), and race and/or ethnicity was reported as 75% Caucasian, 11% African American, 1% Hispanic, 4% Asian, and 10% indicated ''other'' or chose not to report. Not surprisingly, given the gender difference in prevalence of specific phobias (Fredrikson, Annas, Fischer, & Wik, 1996) , the High Fear groups had significantly more women than did the Low Fear group (x 2 0 13.73, pB.001). Importantly, however, the Spider Fear and BII Fear groups Phobic symptoms. Symptoms of spider phobia were assessed using the Fear of Spiders Questionnaire (FSQ; Szymanski & O'Donohue, 1995) , a widely used 18-item scale that assesses participants' avoidance and fear of harm from spiders. BII symptoms were measured using the Mutilation Questionnaire (MQ; Klorman, Hastings, Weerts, Melamed, & Lang, 1974) , a 30-item trueÁfalse measure of fear associated with situations where bodily injury is possible.
Disgust sensitivity. The Disgust Scale (DS; Haidt, McCauley, & Rozin, 1994 ) is a 32-item measure of general disgust sensitivity, which provides both a total score and eight specific disgust domain scores (food, animals, body products, sex, body envelope violations, death, hygiene, magical thinking).
Disgust/fear provocations. The provocations included both fear-and disgust-related behavioural avoidance tests that provide an opportunity to assess avoidance (by measuring the last step completed on the tasks) and subjective distress (by obtaining verbal reports of peak fear and disgust experienced during the tasks on 0Á100 scales, where 0 indicates no distress). Four provocations were included that were designed to activate disgust cognitions differently as a function of fear group: (1) approaching a live spider, which was expected to elicit both fear and disgust, especially for the Spider Fear group; (2) watching a video of heart surgery, which was expected to elicit both fear and disgust, especially for the BII Fear group; (3) being asked to eat a cookie that looked like cat poop, a general disgust sensitivity task not tied to a particular phobia that was expected to elicit disgust, but minimal fear; and (4) giving an impromptu speech, which was a control task expected to elicit fear, but minimal disgust. For each provocation, participants were told they could stop the task at any point, and that we did not expect everyone to complete the task. This instruction was included to reduce demand effects and avoid potentially coercing participants.
Spider (modified from Teachman & Addison, in press) . A completely harmless but large spider was placed in a cage at one end of a room. Participants were asked to enter the room and approach the spider as closely as possible, ultimately touching the spider. Scoring was based on the number 1 Only those measures relevant to the current hypotheses are reported here.
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of steps completed, which ranged from 0 (not entering the room) to 8 (touching the spider).
Surgery video (modified from Rozin, Haidt, McCauley, Dunlop, & Ashmore, 1999) . Participants were invited to watch an increasingly graphic video of a heart surgery for up to two minutes. Steps completed were scored based on the amount of time spent watching the video and ranged from 0 to 4 (corresponding to each of the four 30 second increments).
Poop cookie (modified from Rozin et al., 1999 ). An edible cookie designed to look like a piece of animal poop was placed in a litter box filled with cereal, which resembled cat litter. Participants were told that it was not real poop, and were invited to interact with the cookie (scored on a 0 to 4 scale), by first touching the cookie and ultimately taking a bite. Gordon & Teachman, in press ). Participants were asked to stand in front of a mirror and do an impromptu speech about their initial impressions of college with the experimenter watching for up to four minutes. To increase anxiety, participants were instructed to stare at themselves in the mirror for the duration of the speech and the experimenter always maintained a blank facial expression. Steps completed were scored based on the amount of time spent giving the speech (ranging from 0 to 4 in one minute increments).
Speech (modified from
Disgust cognitions. The Disgust Cognitions scale was designed to tap a range of appraisals implicated in the disgust response and threat of contamination. Building upon cognitive theories of OCD (e.g., Rachman, 1997; Salkovskis, 1996) , both primary and secondary appraisals were assessed. Primary appraisals reflect initial reactions to the stimulus and secondary appraisals reflect the significance of that reaction to the individual. As noted in Teachman (2006) , primary appraisals of disgust should reflect thoughts about the contaminating properties of a disgusting object or likelihood of a disgust reaction, and secondary appraisals should reflect beliefs about the perceived consequences if that thought is deemed true (e.g., beliefs about the dire consequences of becoming disgusted; see also Rachman, 2004) .
To assess primary appraisals, 12 items (rated on a 7-point Likert scale) were created to reflect negative thoughts about the feeling of disgust (e.g., ''I feel like I might vomit''), thoughts about becoming contaminated (e.g., ''It is going to contaminate me''), as well as cognitions related to ''looming vulnerability'' (see Tolin et al., 2004) . Looming vulnerability in this context refers to the belief that contamination will spread or escalate in threat value (e.g., ''This will rub off on me'').
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To assess secondary appraisals, the belief domains thought to contribute to OCD (Obsessive Compulsive Cognition Working Group, 1997) and the laws of sympathetic magic in normal disgust (Rozin & Nemeroff, 1990) were used as starting points to generate disgust-relevant items. The rationale was that, akin to intrusive thoughts in OCD, the interpretation of a disgust reaction as personally meaningful or threatening would lead to problematic disgust cognitions. Thus, seven items (also rated on a 7-point Likert scale) were created that asked participants about how they would feel if the original disgust cognitions (the 12 primary appraisals) were true. Therefore, while the first 12 items primarily reflected a tendency to overestimate threat, the secondary appraisal items tapped into beliefs about one's tolerance for emotional discomfort (e.g., ''If this happened, I couldn't cope''), the need to control reactions (e.g., ''If I get highly disgusted, I could lose control of myself''), and overestimations of threat.
Finally, because this was the first use of the scale, open-ended questions inviting participants to report other thoughts that occurred to them during the provocation were also included, but these were not scored. No items were reverse scored, so scoring simply required adding the scores for the 19 items, resulting in a score ranging from 19 to 133. See Appendix for copy of the scale.
Procedure
Participants were informed that we were interested in emotional reactions and thoughts to unusual situations. Disgust and specific phobias were not explicitly mentioned and participants were not informed as to why they were specifically recruited in order to minimise the likelihood of demand effects. In addition, the experimenter was blind to participants' fear status. Following informed consent, definitions of fear and disgust were provided and baseline verbal ratings (on a 0Á100 scale) for each emotion were obtained. Whether the questionnaires (FSQ, MQ, and DS) or provocations (spider, surgery video, poop cookie, and speech) were completed first was counterbalanced, and order within the set of questionnaires and provocations was random. Participants were asked immediately after each provocation ended to verbally report their peak fear and disgust levels during the task on the 0Á100 scale. They then completed the measure of disgust cognitions, and were instructed to complete the scale based on that specific task. Finally, to minimise the likelihood that residual disgust from one task would contaminate responding on a subsequent task, participants were given an opportunity to wash their hands between provocations.
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RESULTS
Descriptive statistics, and validity of fear groups and disgust/ fear provocations Before evaluating the role of disgust cognitions, it was first necessary to establish that the fear groups were valid (i.e., show expected phobic responses to specific feared stimuli), and that the provocations elicited the predicted fear and/or disgust reactions. As expected, there were no group differences in baseline self-reported fear, F(2, 85)00.90, p.10, h p 2 0.02, or disgust, F(2, 85)01.56, p.10, h p 2 0.04, on the 0Á100 verbal analogue scales, and the fear groups differed on the spider and BII phobic symptom measures. Specifically, there was a significant group effect on the FSQ, F(2, 86)045.72, pB.001, h p 2 0.52. Follow-up Scheffe tests indicated that the Spider Fear group was higher than both the BII Fear group (pB.001) and the Low Fear group (pB.001), who did not differ from one another (p.10). Analogously, on the MQ, follow-up Scheffe tests on the group effect, F(2, 86)035.86, pB.001, h p 2 0.46, indicated that the BII Fear group scored higher than both the Spider Fear group (pB.001) and the Low Fear group (pB.001), who did not differ from one another (p.10). Moreover, there was a significant group difference in general disgust sensitivity, on the DS, F(2, 86)014.58, pB.001, h p 2 0.25, whereby the Low Fear group was lower than both fearful groups (both psB.001), who did not differ from one another (p.10). Taken together, these results indicate that participants showed the expected differences on trait measures of spider and BII phobic symptom measures.
To examine phobic responses to the provocations (avoidance and subjective distress), repeated measures multivariate analysis of variance (MANOVA) tests for the four provocations (spider, surgery video, poop cookie, speech) were conducted. As expected, the Fear Group (betweensubjects))Provocation (within-subjects) interaction was significant for last step completed, F(6, 164)08.02, pB.001, h p 2 0.23, and for both peak fear, F(6, 166)06.87, pB.001, h p 2 0.20, and peak disgust, F(6, 166)06.73, pB.001, h p 2 0.20. Follow-up univariate tests for the last step completed (i.e., avoidance), peak fear, and peak disgust all indicated group differences on the spider and surgery video tasks, and no significant group differences on the poop cookie or speech tasks.
2 Moreover, as anticipated, peak disgust was lowest for the speech task, and was significantly lower on this task than on any of the other provocations (all psB.001). Finally, peak fear was lowest on the cookie task, and was significantly lower on this task than on the speech or spider tasks (both psB.001), though it did not reach significance for the difference with the surgery video (p0.13). Table 1 reports the means and standard deviations for the questionnaires, and fear and disgust responses by fear group and provocation. Overall, results strongly supported the validity of both the fear group classifications and fear/disgust provocations, indicating that it was reasonable to then examine how disgust cognitions differed across fear groups and provocations.
Disgust cognitions
Reliability. Inter-item consistency for the 19-item scale was assessed for each occasion (once per provocation) that the scale was administered. Reliability (indicated by Cronbach's alpha) was excellent in each case: spider0.93, surgery video0.90, poop cookie0.91, speech0.91. In addition, reliability for the primary and secondary appraisals alone were also good (range for: primary0.87Á.91, secondary0.79Á.87).
Construct validity. As expected, a repeated measures ANOVA indicated a significant difference in disgust cognitions across the four provocations, F(3, 85)09.87, pB.001, h p 2 0.26. Further, the follow-up within-subjects simple contrast comparing disgust cognitions for the spider, surgery video, and poop cookie relative to the speech indicated that, in each case, the disgust cognitions scale was higher when administered following a disgustrelevant task than following the speech control task (all comparisons p5.002). The same pattern was also observed when examining the primary, F(3, 85)010.67, pB.001, h p 2 0.27, and secondary, F(3, 82)02.95, p0.04, h p 2 0.10, appraisals alone, though the follow-up simple contrasts did not all reach significance for the secondary appraisals. (p.10) . In addition, the pattern for the phobic-relevant provocations was the same when examining either the primary or secondary appraisals alone (significant group differences for the spider and surgery video, all ps5.001), suggesting both play a role in distinguishing phobic responding. Finally, for the poop cookie provocation, the BII Fear group was higher than the Low Fear group on total disgust cognitions (p0.04) and primary appraisals (p0.02; other comparisons were nonsignificant). Overall, results indicated that the fear groups differed in their reported disgust cognitions in the expected directions (see Table 1 ), demonstrating known-groups validity. 
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Convergent and discriminant validity. To establish the convergent validity of the disgust cognitions, correlations were examined between a specific administration of the scale and other features of disgust and phobic responses involved in that specific phobia (e.g., disgust cognitions following the spider provocation were expected to correlate with self-reported disgust, avoidance, etc., during the spider provocation). In parallel, to demonstrate discriminant validity, correlations between scores on the cognitions scale and disgust and phobic responses to an alternate phobia were examined (e.g., disgust cognitions following the spider provocation should be less strongly correlated with self-reported disgust during the surgery video provocation). By using the spider-and BII-relevant tasks and fear groups as controls for one another, it was possible to evaluate the specificity of a given administration of the disgust cognitions scale. As noted in Table 2 , the pattern clearly supported both the convergent and discriminant validity of the measure. Disgust cognitions (total score, or primary or secondary appraisals) following the spider provocation were significantly related to the spider fear and disgust measures, but not to the equivalent BII measures, and vice versa for disgust cognitions following the surgery video provocation (with only a couple minor exceptions). 
DISCUSSION
A novel measure of cognitions associated with disgust and contamination was introduced to assess the role of disgust-specific appraisals in phobic responding. Across multiple administrations, the measure showed good reliability based on inter-item consistency. Further, construct validity was demonstrated based on findings of higher disgust cognitions following disgust-relevant provocations, versus a control task that elicited primarily fear alone. Known-groups validity was also established based on findings that the Spider Fear group reported higher disgust cognitions (relative to the other groups) following presentation of a live spider, whereas the BII Fear group reported higher disgust cognitions following video presentation of heart surgery. Finally, disgust cognitions for a given target (e.g., spider) were related to multiple components of that phobic response, but not to indicators of the alternate phobic response (BII phobia in this case). These findings also held when examining the primary or secondary appraisals subscales independently.
These results suggest that disgust-specific cognitions, including both primary and secondary appraisals, can be identified, and that these thoughts are predictive of phobic responding (both across tasks and individuals). Importantly, disgust cognitions relate to questionnaire measures of phobic symptoms and subjective distress during encounters with phobic stimuli, and even predict behavioural avoidance, a critical indicator of clinical phobias. The primary and secondary appraisals tend to show similar magnitude of relationships to the various phobic responses; however, when evaluated simultaneously, it appears that the primary appraisals are the stronger predictor of avoidance, but both uniquely predict questionnaire measures of symptoms.
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Taken together, these findings challenge prior claims that disgust is a simple emotion with few appraisals (see Mikulincer & Florian, 1997) . When disgust is provoked in populations that experience disgust in the context of emotion dysregulation, a range of thoughts about becoming disgusted and about the nature and seriousness of contamination are apparent. While the current study focused on BII and spider phobia, we suspect that similar patterns would emerge in OCD and other pathological states where disgust is implicated.
Moreover, our findings of primary and secondary disgust appraisals fit well with recent research demonstrating that there are individual differences in the tendency to become disgusted (propensity), and negative reactions to the experience of disgust (sensitivity). van Overveld, de Jong, Peters, Cavanagh, and Davey (2006) developed the Disgust Propensity and Sensitivity Scale to capture trait differences in disgust, and our measure provides a somewhat parallel assessment of state cognitive disgust reactions. Our primary disgust appraisals seem likely to predict who will have a strong propensity to become disgusted in a given situation, whereas the secondary negative reactions to these appraisals may predict who will ultimately be sensitive to emotion regulation difficulties (see Gratz & Roemer, 2004) . At this stage, these ideas remain speculative, especially given that our regression analyses suggested that both primary and secondary appraisals independently predict phobic symptoms.
It is also important to recognise limitations of the current study. The scale includes few items focused on moral disgust. Also, the study used an undiagnosed, college-aged, primarily Caucasian sample, leaving important questions about cultural differences in disgust cognitions unanswered. It will also be critical to do further tests of the reliability of the measure, including testÁretest, to establish its potential treatment sensitivity. Finally, administration to a larger sample will be helpful to permit factor analysis on the scale, which will be important to establish whether the primary and secondary disgust appraisals reflect separate factors. Notwithstanding, the current results provide a promising glimpse into the thoughts associated with disgust in anxiety disorders, and may help explain why a feeling of ''ick'' can have such serious consequences. 
